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SUMMARY

This report assesses the environmental consequences of e pro-
posed license renewal of Combustion Engineering’s Nuclear Fuel Manufac-
turing-Hematite (CE) license SNM-33. The assessment has been prepared by the
U.5. Nuclear Reglatory Commission (NRC) with the technical assistance of
Science Applications, Inc. (SAI) in accordance with the Council On Environ-
mental Quality guidelines contained in the Code of Federal Regulations,
Title 40, Part 1506 (40 CFR 1506) and the NRC requirements stipulated in 10
CFR 51.

The radiological consequences of the proposed action were esti-
mated using historical release data, projected releases, lccal population
statistics and meteorological data. These estimates show that the nearest
resident will receive, as a result of normal operations, doses which are far
below tne allowable limits established by the U.S. Environmental Protection
Agency.

The radiological consequences of postulated accidents were also
examined. Two possible accidents which could involve radiological conse-
quences were examined and analyzed as they appeared to be limiting acci-
dents, i.e., their consequences would be more severe than other accidents
considered. The first accident examined involved a potential massive UFg
release which produced UOoF, particles of respirable size. The calculated
dose to the nearest resident from this accident would be considered minimal.
The second accident addressed in the analysis was a nuclear criticality. In
the case of this postulated accident doses would be below levels where
protective actions are recommended by the U.S. Environmental Protection
Agency (EPA) in EPA's "Manual of Protective Action Guides and Protective
Action for Nuclear Incidents".

Non-radiological operational consequences were also analyzed. The
routine releases of total fluoride, which is a waste product from the UFg
to U0, conversion process, were examined. With an annual fluoride release
rate of 5,600 kilograms, and with the average meteorological conditions, the
average concentration of fluoride is less than 0.5 ug/m3 at distances
greater than about 500 meters from the release point. This concentration is



that specified by the State of Washington for ambient air and it was used
because the State of Missouri has no standards for fluoride.

A hypothetical, non-radiological accidental release of fluoride
due to a release of UFg was examined. This analysis shows that fluoride
concentrations which would be experienced by the nearest resident would
produce only short-term effects, and possibly be accompanied by taste sensa-
tions and mild smarting of the nose.

A second non-radiological accident that was examined postulated
the catastrophic failure of the existing ammonia storage cylinder. Estimated
offsite consequences of this accident would be limited burned vegetation.
No resident fatality would be expected because of the ground hugging nature
of ammonia clouds and the elevation of the nearest residents relative to the
release point.

The conclusions reached as a result of performing the environmen-
tal assessment are:

1. No significant impacts are expected to occur as a result of
continued operation of the facility.

2. The greatest environmental risk could be from low probability
accidents. The greatest impacts of these accidents, however,
wguld be generally limited to the immediate plant area. No
Tong term consequences to the nearest residents are projected
by the assessment.

3. The calculated maximum doses which might result from techne-
tium-99 would be relatively minor, but it appears that some
corrective action is appropriate in keeping with the as
low as reasonably achievable philoscphy (ALARA). It is
therefore required that the licensee hasten the decommis-
sioning of the former evaporation ponds to reduce the resi-
dual technetium source and to dispose ¢. the contaminated
soil by removal and transfer to a commercial disposal site.
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Groundwater monitoring should be continued until there is
conclusive evidence that radionuclide migration is no longer
significant.
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1.0 PURPOSE AND NEED FOR THE PROPOSED ACTION

The purpose of the proposed action (renewal of license SNM-33) is
to permit the Combustion Engineering Nuclear Fuel Manufacturing-Hem:tite
(CE) plant to continue to acquire, store, process, and transfer special
nuclear material, '

The need for the proposed action is to enable the CE plant to
continue the manufacture of low-enriched uranium fuels (less than 4.1% U-
235) at the nominal annual rate of 225 metric tons of uranium in order to
meet the fuel requirements of its customers.



2.0 INTRODUCTION

2.1 SCOPE

By letter dated January 29, 1982, Combustion Engineering requestad
that action be taken by the U.S. Nuclear Regulatory Commission on its appli-
cation Tor continued operation of the Hemat:te facility. This environmental
assessment of the proposed renewal of the license has been prepared in
accordance with the Code of Federal Regulations, Title 10, Part 51 (10 CFR'
51), "Licensing and Regulatory Policy and Procedures for Environmental
Protection," Sections 51.5, 51.7, 51.20, 51.21, 51.30, and 51.70. This
assessment addresses those environmental impacts which will be a result of
the proposed action.

The estimated environmental consequences were compared with the
appropriate Federal standards and ot'.er health guidelines. The specific
Federal standards used were: 1) 10 CFR 20.106, “Radioactivity in Effluents
in Unrestricted Areas"; 2) 40 CFR 190.10, "Environmental Standards for the
Uranium Fuel Cycle"; and 3) 40 CFR 141.11, "Maximum Contaminant Levels For
Inorganic Chemicals (National Interim Primary Drinking Water Regulations)".
For evaluating the consequences of estimated fluoride releases on humans,
the 2500 ug/m3 recommendation of the American Conference of Governmental
Industrial Hygienists1 and guidelines on hydrogen fluoride toxicology were
used.2 The evaluation of fluoride releases on vegetation was made by
comparing past and projected performance to the Washington State Standards
of 0.5 ug/m3 for ambient air and 40 ppm for forage.3 These fluoride levels
were used in evaluating this proposed action because the State of Missouri
has no fluoride stéendards.

2.2 SSESSMENT ACTIVITIES

Curing assessment preparation, applicable Federal and State legis-
lation and Federal guidelines were reviewed. Appropriate Federal and State
agencies were contacted in person, by phone or by mail. Conferences were
held with facility management and staff. A site inspection, including
surrounding areas, was conducted. Data from the site visit, legis-
lative review and personnel contacts were collected, evaluated and analyzed
for incorporation into the final product.



2.3 ORGANIZATION

This assessment is organized according to the guidelines estab-
iished by the President's Council on Environmental Quality (40 CFR 1506) and
the U.S. Nuclear Regulatory Commission (10 CFR 51). Part 3.0 describes the
Proposed Action, including alternatives. Part 4.0 identifies the environ-
mental components affected by the proposed action and the alternatives, and
evaluates, in qualitative terms, the proposed and alternative actions. Part’
5.0 addresses the environmental consequences of the Proposed Action. Part
6.0 presents the staff conclusion regarding safeguards-related environmental
impact of the proposed action.



3.0 PROPQOSED ACTION INCLUDING ALTERNATIVES

3.1 PLANT LICENSING HISTORY

The Hematite facility was built by Mallinckrodt Chemical Works to
manufacture both high- and low-enriched uranium oxide from UFg. The AEC
licensed the facility in March 1956 under Material !icense No. SNM-33.
After a succession of owners“, the license was tnen transferred to Combus-.
tion Engineering, Inc. in July 1974. Since then, the plant has produced only
Tow-enriched uranium nuclear fuel.

Previous licensing activities were fully described in the Environ-
mental Impact Appraisal prepared in March 1977.% Since 1977, eight amend-
ments to CE's license have been granted by NRC. Only two of these
amendments are rzlevant to environmental impacts and therefore are included
in this assessment. Amendment No. 2 (September 19, 1977) authorized opera-
tion of the wet scrap recovery process without discharging any liquid waste
to the onsite evaporation ponds. Amendment No. 4 (October 26, 1979)
authorized operation of the incinerator for waste and scrap material. These
two amendments constitute the only changes in facility operation which bear
on environmental impacts and are addressed in this assessment. An
additional amendment has been proposed which involves a major plant
expansion but, to date, no action has been taken toward implementation of
the expansion program.

3.2 PROPOSED ACTION

Combustion Engineering (CE) owns and operates the manufacturing
facility which converts uranium hexafluoride (UFg) to uranium dioxide (UOp).
This facility presently has a nominal capacity of 225 metric tons of uranium
per year. The proposed action is the renewal of the operating license (SNM-
33) for the CE plant.

3.2.1 Site Description

The Combustion Engineering Hematite site is located in Jefferson
County, Missouri, approximately 56 kilometers (35 miles) southwest of the



city of St. Louis. Figure 3.1 indicates the location of Jefferson County
within the State of Missouri and its relationship to the major population
centers. Figure 3.2 illustrates an expanded section of the area within
an 8 kilometer (S5-mile) radius of the site and shows its relationship to the
local population centers. The figure also shows that the CE plant is
located about 800 meters (one-half mile) northeast of the town of Hematite,
Missouri. The road connecting the town and the plant is highway 21A
which follows Joachim Creek between the towns of Festus/Crystal City and
DeSoto.

The plant site consists of 0.62 square kilometer (152 acres).
About 3% of the property is currently being used, while the remain-
ing 97% consists of woodlands, water bodies, streams and open spaces. A
detailed description of plant buildings and facilities is provided in the
Environmental Impact Appraisal of March 3, 19774 and no building changes
have occurred since that time. Figure 3.3 shows the location of these
buildings and identifies their functions in general terms.

Demography

The most recent population data (U. S. Census, 1980) indicate
that the population density of the county has increased to an average of
84 persons per square kilometer based on a total population of 145,924,
This 1is up 38% from that reported in 1975. As shown in Figure 3.2,
several towns and unincorporated settlements are wholly or partly within the
8 kilometer (5-mile) radius of the Hematite site. The nearest residents
are located about 800 meters (one-half mile) to the southwest. Hematite is
the nearest unincorporated town, and Festus/Crystal City is the
nearest town of significant size. The latter is located 5.6 kilometers
(3.5 miles) east of the site and has a population of about 11,000 people.

Present populations in the 16 cardinal compass point sectors at
various radial intervals from the plant, tc a distance of 80 kilometers
(50 miles), are shown in Figure 3.4. The rural nature of the area is
evident from the low population density values near the plant site.
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Land Use

Jefferson County remains predominantly rural and is character-
ized by rolling hills with many sizable woodland tracts. Fifty percent of
the land 1is classified as forest, 39% as agricultural with crops such as
grain and hay, and approximately 11% as urban, suburban, commercial and
unused or undeve!oped.4

The county is part of a dynamic growing urban region of the St. .
Louis Standard Metropolitan Statistical Area (SMSA). Although extensive
development has resulted from its growth, agricultural land use is
still predominant in the site's environs. Some areas, as close as 800
meters (one-half mile) from the plant site, have been developed as small
residen’ i1 subdivisions within the past decade.

Meteorology

General climatological characteristics in the area can be
approximated by the U.S. Weather Bureau recording station at St. Louis which
is about 35 miles NNE of the site. Both locations are near the Mississippi
River and the geographical center of the United States. The region
experiences a modified continental climate without prolonged periods of
extreme cold, extreme heat or high hunidity., To the south is the warm,
moist air of the Gulf of Mexico, and "0 the north, Canada is a source of
cold air masses. The alternate invasion of the region by air masses from
these sources produces a variety of weather conditions, none of which is
likely to persist for any length of time.

Winters are brisk but seldom severe. Snowfall has averaged less
than 20 inches per winter season since 1930. Minimum temperatures remain as
cold as 320F or lower fewer than 20 to 23 days in most years. Summers are
warm with a maximum temperature of 90°F or higher an average of 35 to 40
days per year. The normal average annual precipitation for the St. Louis
area is a little over 35 inches. The three winter months are the driest,
the spring months are normally the wettest and it is not unusual to have an
extended period of 1 to 2 weeks or more without appreciable rainfall from
the middle of the summer into the fall,
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Thunderstorms occur on the average between 40 to 50 days per year,
During any year there are usually a few of these that can be classified as
severe storms with hail and damaging winds. The U.S. Department of Commerce
reports a mean annual frequency of about 8 tornadoes per year for a 30-year
period. Eight tornadoes were reported in the State of Missouri in 1979.
The probability of a tornado striking this particular location is computed
as 7.51 x 10-4 and the recurrence interval is 1,331 years.6

Onsite meteorological data on wind speeds and direction is not.
available from the applicant. However, general climatological
characteristics in the area can be referenced to the U.S. Weather Bureau
recording station at St. Louis.’

For subsequent atmospheric dispersion calculations, joint
frequency distribution of wind direction, speed and stability class from
observations made at St. Louis were used. The meteorological dispersion
factors (Cni/Q), were produced from the Gaussian Plumme model and diffusion
coefficients for Pasquill type turbulence as described in Regulatory Guide
1.111. In evaluating the annual average Chi/Q values, a ground level
release was conservatively assumed with no correction for building wake
effects. The annual average Chi/Q's as a function of distance up to 50
miles from the site in the sixteen 22-1/2 degree compass point sectors were
calculated and are shown in Table 3.1.

Hydrology - Surface Water

Figure 3.2 shows Joachim Creek as the major surface water
feature in the vicinity of the Hematite site. This stream meets state water
quality standards.8 The United States Department of the Interior,
Geological Survey, maintains a flow gauge at the Route 2lA bridge crossing
the Joachim Creek at Hematite. Only a small number of observations have
been taken but data indicate that the annual mean flow is about 3.7 cubic
meters per second (m3/s). The seasonal mean flows are: spring - 9.3 m3/s,
summer - 0.3 m3/s, fall - 0.4 m3/s, winter - 4.7 m3/s.

Discharges of industrial waste water and sanitary sewage water

from the plant presently amount to about .006 m3/s and therefore
increase the average flow in Joachim Creek by only a small percentage

11
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(0.16%). A more significant addition is made by an onsite spring
which also empties into Joachim Creek at the rate of 0.02 m3/s (0.58%
increase).

The possibility of flooding at the CE Hematite plant site has
been considered. Floodplain inundation can become an item of concern if 1)
the .tructures located in the floodplain a'ter the floodplain's natural
operation during this condition, or 2) the structures or material storage
containers on the floodplain are damaged and uranium is dispersed. The
following paragraphs address both of these concerns.

An evaluation of Joachim Creek at the site of the CE
facility was performed by the St. Louis District Corps of Engineersd. This
evaluation stated that the maximum elevation of the one percent
chance flood (100-year recurrence interval) would be 132.5 meters (434.7
feet) above mean sea level (ms1). Should such an inundation occur, the
floors of buildings 235, 240, 250, and 252 (Figure 3.3) would be flooded to
a depth of about 6 centimeters (cm).

The high-water level for the area's worst recorded flood (1844)
was approximately 124.6 meters (409 feet) msl. The highest water
level in more recent years (1954) was 120.4 meters (395 feet) above ms].
The Hematite site is located approximately 132.3 meters (434 feet) above
msl. Thus, the possibility of flooding at the site is considered to be
remote. The plant, which began operation in 1956, was constructed
prior to the issuance of Executive Order 11296, "“Flood Hazard Evaluation,"
and is located on the floodplain of Joachim Creek. Executive Order
11988, "“Flocdplain Management," contains guidelines for obviating
flooding hazard and protecting the natural functions and beneficial values
of floodplains. Despite having been built prior to publication of these
gquidelines, the plant will not affect the natural functioning of the
floodplain because of its size and location at the extreme western edge of
the floodplain area. The plant site occupies only 1.8 percent of the 1.1
square kilometers (275 acres) of the floodplain area between the Hema-
tite bridge and a point 1.6 kilometers (1 mile) downstream of the
plant. The floods which occur in the area are of short duration
because of the limited drainage area of Joachim Creek at the plant site. A
typical flood will be at a peak height for about one-half hour.
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The second concern associated with the proposed action is that a
severe flood might transport uranium away from the plant site and result
in off-site contamination and radiation exposure. Transport could take
place only if inundation occurred, if flood velocities were significant, wnd
if there were significant quantities of exposed material available for
transport. The following paragraph examines the nature of floods which
might occur at the site and relates these to material release and transport
potential,

Floods which might occur at the site will produce different
flood levels depending upon the flow rate of Joachim Creek. While the
historical records (maximum recorded level of 124.6 meters ms1 (409 ft.))
as well as the analysis by U.S. Corps of Engineers (100-year flood level at
132.5 meters ms1) show that a site flood is not likely, it still is
considered remotely possible. If a flood greater than 132.5 meters ms]
(437.7 ft.) were to occur, water at the plant site would rise, but
any significant water velocity associated with the floodina would not be
expected. The reason for the minimal water velocity is that the railroad
track which is located between Joachim Creek and the plant would serve to
isolate the plant area from the main stream flow. Water would enter and
exit this isolated area via a culvert 275 meters south of the plant
boundary and a second one about 370 meters northeast of the plant, both of
which pass under the railroad tracks. This postulated flood would be
expected to result inonly minimal water velocities (less than 3 cm/sec).
These velocities are not expected to be able to tip material storage
cannisters within the buildings or transport any spilled material. Experi-
mental results for a water-sand system show that for particles of U0, size,
water velocities of greater than 17 cm/sec are required to move the
material.l0 Given the increased density of U0, relative to sand (a factor of
about 4) it does not seem likely that a credible flood would spill
or transport spilled U0, particles.

Hydrology - Groundwater
Wells drilled into bedrock aquifers in the Joachim Creek watershed

may encounter confined or artesian groundwater. In general, groundwater
movement is southeasterly towards Joachim Creek. Yields of wells vary,
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depending on what rock units are penetrated. Wells finished in St. Peter
Sandstone through Lower Gasconade Dolomite have yields of more than 100
gallons per minute while wells finished in Cambrian age sediments but open
to Ordovician age sediments have yields up to as much as 500 gallons per
minute. Wells drilled in any of these areas could expect to encounter water
with acceptable dissolved solids (less than 500 ppm) in or above the aquifer
indicated. Water used at the site is supplied by an artesian well located
on the property. Daily average water usage for site operations amounts to
71,000 gallons per day (gpd). Withdrawal of this volume of water has no
adverse effect on the water table as it represents a very small portion of
the available supply, for example: a spring on the property, a few hundred
feet from the well, naturally flows at the rate of 500,000 gallons per day.4

Geology

The underlying earth structures are composed on younger rock than
those of the southwestern portion of the county. The 240-260 million-year-
old Mississippian system of the far northeastern portion of the county
gradually changes to the 440-470 million-year-old Cambrian system of the
southwestern portion of the county. This difference in age partly explains
the difference in topography. The older Cambrian system has been exposed to
erosion for 200 million years more than the younger Mississippian system,
resulting in a more rolling topography. The younger rock structures of the
northeastern section exhibit a more rugged topography.

The southwestern corner of the county near the Big River is
primarily dolomite (magnesium limestone), with sandstone and chert (angular
fragments of quartz) present in varying quantities depending on the loca-
tion. This dolomite and chert grades northeast toward St. Louis into
dolomite with sandstone. A massive sandstone ridge runs across the county
from Pacific southeast to Festus and Crystal City. This fine quality stone
is used for glass manufacturing and building purposes. Limestone exists in
the Kimnswick formation in a narrow strip across the northern part of tne
county and extends south along the Mississippi River. Some deposits of
marble are also present in the county.

Several test borings have been made in connection with past
construction activities at the Hematite site. The borings were drilled to
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depths of approximatel: 35 feet. The soil profile thus obtained shows upper
alluvial soils of stiff, very silty clays containing some sand, underlain by
silty clays of firm to stiff consistency, to depths of 10 to 13.5 feet.
Very stiff, highly plastic clay with limestone fragments were next
encountered to depths of approximately 22 feet. Firm to stiff, sandy, silty
clay was then found until auger refusal was obtained on boulders or
limestone bedrock at an approximate depth of 36 feet.

Seismology

The east-central Missouri area is relatively active seismically
(Figure 3.5)*. The southeastern corner of the state is quite active
seismically and contains the northern portion of the New Madrid Fault (246
kilometers, 153 miles southeast of Hematite) that caused the "great earth-
quakes" of 1811 and 1812. There were three quakes of Epicentral Intensity
XIT on the Modified Mercalli (M.M.) scale which took place on December 6,
1811 and January 23 and February 7, 1812 in the immediate area of New
Madrid.ll During the period 1931-1977, one hundred seventy four quakes were
recorded in the New Madrid area (i.e., within 96 kilometers, 60 miles ) but
only three reached M.M. VI 1ntensity.12 Frequent quakes continue to be
recorded in the New Madrid area but are of such low intensity that the
majority are below, or barely at, the threshold of human perception and
seismological predictions are that a quake of damaging intensity will not
occur for another 600 to 1,800 years.13

* The triangles shown in Figure 3.5 indicate the locations of the quake
epicenters, the roman numerals indicate the intensity of the most
recent quake (M.M. scale), the arabic numbers indicate the number of
times a quake has occurred at that Tocation and the date below the
triangle is that of the last event.
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3.2.2 Operation
Plant Processes

Combustion Engineering's Hematite, Missouri, plant produces low-
enriched (less than 4.1% U-235) ceramic fuel for light water reactors.

The uranium is initially received as uranium hexafluoride from the .
enrichment plants and converted to uranium dioxide powder, using the dry
conversion fluid bed process. The UOZ powder is either shipped to CE's
Windsor Plant for further processing or it is fabricated into ceramic fuel
pellets onsite and then shipped to Connecticut for fuel element fabrication.

The enriched uranium hexafluoride is received as a solid in 2.5
ton cylinders. These cylinders are heated in a steam chest to vaporize the
UFg. The solid UFg is vaporized to a gas and, under its own vapor pressure,
moves through pipes to the first fluid bed reactor. Here, it is reacted
with an excess of dry steam to form fine particles of uranyl fluoride
(UOoF2) and hydrogen fluoride (HF) gas as shown below:

UFg(gas) + 3Hp(gas) —» UOpFp(solid) + 4HF(gas) + Hp0(gas)
UOoFp(solids) + Hp(gas) ——s UOp(solid) + 2HF(gas)

The gaseous HF and Hp0 exit the reactor through a porous metal
filter; the solid U0yF, is moved to « second and third reactor where it is
pyrohydrolyzed in a reducing atmosphere of "cracked ammonia" to remove any
residual fluoride and reduce the UO,F,. Gases from the second and third
reactor are also filtered through porous metal filters and all gaseous
reaction products are passed through towers packed with calcium carbonate to
remove the HF prior to their release to the atmosphere.

U0, powder from the third reactor is cooled and pneumatically
transferred to storage silos. The powder is withdrawn from the storage
silos, milled to a specified particle size range in a fluid energy mill, and
pneumatically transferred to blenders prior to use in the pellet plant or
shipment to CE's Windsor Plant.
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Blended powder from the conversion plant is agglomerated using an
organic binder and a suitable solvent. The agglomerated powder is
granulated to insure a consistent press feed and pressed to the desired
shape. The green pellets are processed through a dewaxing furnace to remove
the binder and subsequently sintered to final density in a sintering fur-
nace. The dewaxing and sintering operations are performed in a reducing
atmosphere of hydrogen or “"cracked ammonia“. The sintered pellets are
ground to nominal diameter using a centerless grinder, dried, certified, an¢
packed for shipment.

The oxide building is used for converting UF6 to U0y, the latter
being the feed material for nuclear fuel fabrication operations. Building
255 is used for making UO, peliets while building 240 1is used for
recycle/recovery operations, incineration, waste evaporation and quality
control. The covered storage area (Figure 3.3) is used for holding of
packaged waste materials awaiting shipment. Other buildings are support and
not involved with the processing of uranium.

Effluents

Effluents from the various processes occur in three forms:
gaseous, liquid and solids. The effluents contain small quantities of the
radioisotopes U-234, U-235, U-236 and U-238. The composition of the mixture
will vary depending upon the enrichment of the material being processed;
however, in all cases, the bulk of the material will be U-238 (95% by weight
or more), whereas the predominant activity will be U-234 (up to 86% of total
activity).

Airborne radiological effluents include releases from the Oxide
Building as a result of the UFg to UD, conversion process, from Building 255
as a result of the U0, pellet fabrication process, and from Building 240 as
a result of cylinder heel wash processing and the oxidation-reduction
and pyrohydrolysis processing of recycle material. Figure 3.6 shows the
exhaust stack locations. There are three release points of airborne radio-
active materials from the Oxide Building. Offgases from the UFg to UO,F;
conversion process pass through two sets of porous material filters and are
then routed through dry scrubbers. The dry scrubbers contain limestone
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which reacts with the hydrofluoric acid in the filtered offgases to form
calcium fluoride.

Process ventilation air from the Oxide Building is passed through
s‘ngle absolute filters (99.97% efficient for removal of 0.3 micron
particles) and is vented through the exhaust stacks to the atmosphere.
Continuous sampling is provided for each exhaust stack.

Process ventilation air from the Pellet Plant, Building 255, is
exhausted through two manifold systems which were installed in May 1975.
These systems consolidated 15 former individual exhaust stacks. Each system
contains two banks of absolute filters and two banks of prefilters. The
prefilters, located upstream from the final ventilation equipment, preserve
the effectiveness and longevity of the final filters in the consolidated
exhaust systems. The final filters are equipped with pressure differential
measuring devices to determine filter loadings. A1l exhaust points are
cont®auousiy monitored during operations.

Ventilation air from the cylinder heel processing equipment in
Buildfng 240 is exhausted through a single absolute filter and is
continucusly sampled. The offgases from oxidation-reduction and pyrohydro-
lysis oparations are scrubbed with a potassium hydroxide solution to remove
hydrofluoric acid, routed through a single absolute filter and continuously

sampled,

Bui'ding stacks which normally exhaust radioactive effluents are
equipped with contiruous samplers except the exhaust from the laboratory
“ume hoods which handle wet chemicals and two of the three rocm air exhausts
in the Pellet Plant dewaxing and sintering furnace area. Building stacks
also have single or double absolute filters except for the laboratory fume
hoods exhaust, the Pellet Plant furnace area, Oxide Building room air
exhausts and the Oxide Building offgas exhaust. These exceptions utilize
other means of filtration and scrubbing as discussed above.

Airborne non-radicactive chemical effluents arise during UFg to UO;
conversion, pellet dewaxing, and recycle pyrohydrolysis operations.
Gaseous waste stream from these operations are treated as if potentially
contaminated with uranium compounds.
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Airborne chemical wastes from the U0, powder production operations
in the Oxide Building include hydrofluoric acid, nitrogen, hydrogen, water
vapor and carbon dioxide. Offgases are routed through dry scrubbers
containing 1imestone. These scrubbers are 90 to 98 percent efficient in
removing fluorides.

Afrborne chemical wastes from the oxidation-reduction,
pyrchydrolysis, and cylinder heel processing operations in Building 240.
include water vapor, hydrofluoric acid, ammonia, nitrogen, and
hydrocarbons. Offgases from the reaction furnaces are routed through a wet
scrubber, as described above. The only significant airborne effluent from
cylinder heel processing is unreacted ammonia from the ammonium diuranate
(ADU) precipitation process. This ammonia is diluted with air at the rate
of 1600 cubic feet of air per minute and is not monitored because of the
resultant low concentration of ammonia.

Radiological liquid effluents which contain trace quantities of
uranium are generated in Buildings Nos. 240 and 255 as floor mop water and
cleanup water. This water is collected and evaporated in a special hood to
recover the uranium,

Other radiological wastes, containing only small quantities of
uranium are generated in the laundry, in the cleaning of glassware in the
laboratory, and in the sinks and showers in the change room. The laundry
and laboratory effluents are discharged into the industrial waste system;
the change room liquid effluents are routed to the sanitary waste system.
These effluents contain smaller concentrations of radionuclides than the
Maximum Permissible Concentration (MPC) values for unrestricted areas.*

Sources of non-radioactive liquid sanitary wastes are toilets,
sinks, lavatories and drinking fountains. Sources of non-radioactive liquid
chemical wastes are boiler treatment chemicals, laboratory chemicals, and
effluent from the regeneration of the demineralized water supply system.

* 10 CFR 20 Appendix 8, Table Il Concentrations Limits for Unrestricted
Areas.
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Industrial water is discharged directly to the site pond via the
fndustrial and storm drain lines. This waste water is essentially unchanged
in both physical and chemical quality and receives no cleanup treatment.
This effluent contains no solid wastes. The origins of industrial waste
waters, including storm drains, are shown in Figure 3.7 along with the
routes followed by the drain lines to the site pond. Liquid effluents from
the laundry and from cleaning of glassware in the laboratory are discharged
into the industrial waste drains. This system also carries equipment,
cooling water, The storm sewer discharges into the site pond which over-
flows to form the site creek. The overflow is continuously sampled and
analyzed for gross alpha and beta activity. The site creek discharges into
Joachim Creek at the southern site boundary. Joachim Creek ultimately
discharges into the Mississippi River,

The average volume of the industrial waste water effluent
generated is about 64,000 gpd. This discharge is identified as No. 002 in
the NPDES Permit.

Solid radiological wastes which exhibit detectable contamination
consist mostly of rags, papers, packaging materials, worn-out shop clothing,
and other miscellaneous materials that are generated in plant operitions.
These are packaged in 55-gallon drums or 644-cubic foot plastic-lined
wooden crates for disposal at a licens<d low-level burial site. Waste
packages contain less than 25 uCi of activity according to monitored
measurements.

Gamma-contaminated solid wastes are placed in sealed 55-gallon
steel drums for licensed burial. Bulky items with only low levels of
surface contamination are placed in plastic-lined wooden boxes.

A gas-fired incinerator has been added to the plant to reduce the
volume of combustible contaminated wastes for shipment to licensed burial.
This incinerator supplements the oxidation/reduction furnaces used to reduce
wastes which contain recoverable quantities of uranium. The incinerator is
equipped with a wet scrubber to clean offgas exhaust prior tc routing to the
wet recovery stack.
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Calcium fluoride and limestone from the plant's dry scrubbers in
the process vessel ventilation system may also contain radioactivity. These
spent materials, exhibiting barely detectable activity levels, are stored as
fill material in the southern and southeastern portions of the fenced
manufacturing area. Current operations produce approximately 100 cubic
yards of such materials per year. The maximum activity of this stored
material does not exceed 50 disintegrations per minute per gram (dpm/gm)
which is less than would be found in the majority of natural ores.

The bulk of the non-radicactive solid waste is collected and
disposed of by a commercial waste disposal firm. 01d items of noncontami-
nated equipment may be disposed of to commercial scrap dealers.

Effluents from the various operations are treated to reduce
chemical, radiological and particulate releases. A summary table showing
treatments applied to the various operations is presented in Table 3.2.
This table summarizes information contained in the environmental impact
appraisal of 1977 and various documents prepared by CE for the NRC14,15,
The table shows that the uranium is removed by one or more stages of filtra-
tion from all the normal ventilation stacks and that most liquid streams
likely contaminated with uranium are evaporated so that the uranium can be
recovered or disposed of as solid waste. The exception to this is the
laundry waste water which has a significant volume but is filtered to limit
uranium discharges. The table also shows that the major non-radioactive
pollutant (HF) is reduced by the use of dry scrubbers.

Effluents of non-radiocactive liquid sanitary wastes are from toi-
lets, sinks, lavatories and drinking fountains. This sanitary waste (No.
001 in the National Pollution Discharge Elimination System (NPDES) Permit)
is routed to the new extended aeration sewage treatment plant. The sewage
treatment plant is equipped with a hypo-chlorinator and chlorine contact
tank which results in a sanitary effluent meeting the final NPDES Permit
limitations.

Environmenta: Monitoring Program

The effluents are monitored by existing CE monitoring programs
which focus on uranium and fluoride releases. Table 3.3 describes the
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Table 3.2 Effluent Treatment

Gaseous Liquid Soli¢
Operation Effluent Treatment Effluent Treatment Effluent Treatment
Ox.de Building ventilation air single absolute cleanup/mop water evaporated general trash incinerate if *
filter contaminated
Buiiding 25% ventilation air 2 prefilters and cleanup/mop water evaporated general trash incinerate 1f
2 absolute filters contaminated
building 240 ventilation air single absolute cleanup/mop water evaporated general trash incinerate if
filter contaminated
Pegeneration of NaOH discharged to site general trash commercial waste
Demineralizer Resin KOH pond disposal
“l”\
Quality Control Labs |various fumes - wash water evaporated general trash incinerute if
conteminated
Site Laundry - - wash water filtered cod routed general trash incinerate if
to the site pond contaminated
Boiler Steam Treatment - waste chemicals discharged to site general trash commercial waste

pond

disposal
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Table 3.2 (continued) Effluent Treatment
Gaseous Liquid solid
Operation Effluent Treatment Effluent Treatment Effluent Treatment
UF, to U0, reduction U0, particulates double porous metal | Cooling Water discharged to site Limestone with Onsite
process filters Steam Condensate pond because it CaF, disposal
(Oxide Building) HF vapor scrubber contains no waste
N; - material
H, -
H,0 vapor -
U0; peliet making U0, particles double porous metal | Cooling Water water evaporated in
process (Bldg 255) filters in filtered hood
trichloroethylene Steam Condensate discharged to site
vapors - pond
" -
H,0 vapors -
hydrocarbon vapors -
U0, pellet and powder |UO, particles scrubber and single | Cooling Mater discharaed to site
Recycle (Bldg 240) absolute filter pond
NF scrubber Scrubber Solution evaporated to dryness
:,0 vapors -
s -
hydrocarbon vapors -
NH, -
UF¢ cylinder heel ADU particles single absolute filtrate evaporated to dryness | Lime packed for licensed
recovery (Bldg 240) filter burial
NH, -

Incinerator ash is tested for uranium content and 1f the content 1s sufficiently high 1t is processed

to recover the uranium. Otherwise, it is packaged for licensed burial.
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8 Exhaust Stacks

Conversion offgas stack

Liquid Eff luent Site dam

No. of Sampling Potnts

Table 3.3 Environmental Monitoring Program

OPERATIONAL EFFLUENTS MONITORING PROGRAM

Collection & Analysis Sample Type
Frequency
Cont inuous & analyze Particulate
week Iy
Continuous & analyze Particulate
week ly
Continuous & analyze Compos ite

Sewage treatment outfall week 1y

Limestone disposed m!u
Waste in 55-gal.
(<28 qtllntur) to
Hcooul buria

............................................................................................................

Surface Water

Sot)

Vegetation

OPERATIONAL ENVIROMMENTAL MONITORING PROGRAM

Mo. of Sampling Polnts  Collection & Analysis

Frequency
2 onsite remote Continuous & analyze
quarterly
Joachim Creek sbave and Monthly
below site crewli outfall,
Joachim and site creek Quarterly
conf luence
Plant well Monthly
Offsite well Quarterly
(Hematite)
J monitoring wells Monthly
for evaporation ponds
4 locations Quarterly
surrounding plant
4 locations Quarterly
surrounding plant
4 locations Quarterly

surrounding plant

Type of Analysis Action Level
Gross alpha Two week average
Fluor i de
Gross alpha & Above WPC
beta
Saple Type  Type of Analysts
Particulate 6ross alpha
Grab Gross alpha &
beta
Grab Gross alpha &
beta
Grab Gross alpha &
beta
Grab Gross alpha &
beta
Grab Gross alpha &
beta
Grab Gross alpha &
beta
Grad Gross alpha &
beta
F luor ide



monitoring program. The monitoring occurs at the points of discharge,
at various locations on tne CE property and at offsite locations. The
stacks which are the sources of discharge and are therefore monitored are
shown 1in Figure 3.6. The other monitoring sites, which monitor liquid
discharges and the dispersion of the gaseous effluents, are shown in Figure
3.8.

3.2.3 Historical Effluents

As discussed in the previous section, the major releases
from the Hematite facility are uranium and fluoride. These effluents have
been measured and the results of monitoring since 1975 are presented and
analyzed in this section. The uranium releases will be addressed first and
this followed by a discussion of fluoride releases. This section also
discusses a problem which involves technetium-99.

Uranium 1is released to both the atmosphere and the site pond.
The releases to the atmosphere have been measured at the stack and the
results are summarized in Table 3.4. Although the seven year average
release rate has been 217 uCi/year there was a sharp decrease in annual
emissions for the years of 1979 and 1980. These aberrations were due to
various ventilation system improvements, lower throughput and shutdown of
pelletizing operations. Pellet production was resumed in mid-1981 and
emissions have returned to levels more typical of the pre-1979 years’ opera-
tions.

Uranium air concentrations are measured at two points away from
the plant. Table 3.5 shows the accumulated results of this monitoring
activity. The north station is located about 140 meters northwest of the
plant stack and the southwest station is located about 335 meters southwest
of the plant stack. The four year average of this monitoring shows less
than 3.7x10°15 4Ci/m1. for the north sampling station and less than
3.3x10°15 yCi/m) for the southwest monitoring station. The values shown in
Table 3.5 appear to be relatively constant, and show no correlation between
the release rate and the measured environmental concentrations. The reason
could be the gross alpha analysis is not sensitive for concentrations at
this level. Accordingly, the staff will require the licensee to composite
the gaseous environmental samples collected at each location and analyze
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MONTH/YEAR

Total:

Table 3.4 Uranium Releases from the CE Fuel Plant (microcuries)

1975

a0

197¢
¥4
100.7
48
102.7
PN
80.9
140.2
2.9
4.8
136
48
¥%.5
675.8

1577
%.9
2.
9.3
6.2
20.6
7.4
6.3
63
“r
2.5
"2
s
150.7

1978
59

PR
2.0
17.6
63.2
10.3
6.7
16.7

8.4

5.6

2.2

1979
2.0
2.2
0.8
0.7
0.8
0.1
0.3
0.1
0.1
2.0
8t

_——



4%

Table 3.5 Airborne Uranium Monitoring Around the CE Fuel Plant
(107** microcuries per milliliter)

1978 1979 1980 1981

NORTH —— SOUTWWEST m‘—!—m NORTH — SOUTHWESY

STATION STATION STATI0M STATION STATION STATIOM STATION STATION
Jan 5 <@ <2 «2 L 7 3 k)
feb <2 <2 <2 2 5 <2 3 3
Mar «2 <2 3 9 v . 5 .
Apr 6 k] <2 + 7 <2 3 4
May 1 k] 3 <2 3 6 10 13
Jun 2 <2 K <2 3 2 * 6
Jul 2 k] 10 2 ] <2 3 3
Aug 6 * 6 3 3 k] 2 7
Sep 1 2 5 3 k| <2 3 4
Oct S 7 2 <2 @ <2 0 6
Nov 6 6 3 3 7 B 4 -
Dec 2 <2 3 4 3 6 ] 3
Average

Loncentration 3.8 2.8 3.2 2.5 1.9 2.7 39 5.0



them for uranium on a quarterly basis. The analytical technique used shall
provide a sensitivity of at least 10-16 yCi/m1.

Uranium discharges to the water can be estimated by examining the
monitoring data from the site dam overflow and from the sewage outfall.
Table 3.6 shows the results of site dam overflow monitoring for the years
1975 through 1981. The table shows that activity levels were relatively
constant throughout the period with the exception of the technetium-99 beta
activity which was detected in August of 1978, The average alpha level was
62 pCi/l, and the average beta activity level was 88 pCi/l. Using a conver-
sion factor of 2.38 uCi alpha/gram uranium and a flow rate of 7.7 x 108
liters/year, it can be estimated that the annual discharge rate is 20,000
grams/year. In addition to the gross alpha and beta analysis, the staff
requires that the licensee composite representative water samples and
analyze for Tc-99 on a semi-annual basis.

Sanitary waste has also been measured and the results are
reported 1in Table 3.7. The table shows that average sewage alpha
activity levels have been about 113 pCi/1. When this concentration is
multiplied by the sanitary water flow rate (1.9x106 liters/year) and it
is assumed that all the alpha activity is due to uranium, discharge rate
for wuranium can be estimated. Doing the appropriate multiplication
and unit conversion, the average amount of uranium discharged via the
sanitary waste water is about 90 grams.

An overall uranium balance for liquid discharyes can be made by
comparing predicted and actual alpha activity levels in Joachim Creek
upstream and downstream of the Hematite plant. Table 3.8 presents the
results of the environmental monitoring effort for both alpha and beta
activity.

Fluoride is the major non-radiological release associated with
plant operation. The major point of release, the process stack for the
Oxide Building is sampled on a continuous basis. The results of this
monitoring are presented in Table 3.9. The table shows that the annual
release of fluoride is around 5,600 kg. Measurements of the fluoride level
of the vegetation at the site perimeter are also taken. The results of this
monitoring is shown in Table 3.10. Station 12 is about 540 meters East-

33



143

Table 3.6 Uranium Monitoring Data for the Site Dam Overflow
at the CE Plant (picocuries per liter)

W/ YEAR

p— T T T s I T o TR .
Jan s 5 2 . s %0 T M e % % T
feb (TR w0 n o o 22 7 s 20 2 O
Mar uon 0 % “ooow ¥ N . ” oo ® N
Apr 12 28 65 7 s w oW (N | I T BT 4 &
My n n "% w5 v N w % 29 2% Il ?
Jun m % (T n % s @ 6l 6 47 a0 5 ]
il 03 180 8 2 . . “ 628 8 " & s n
Aug s 2 s @ 158 % 128 2,074 ST TR T T 58 N
Sep P 8 s 7 9 54 » ® 2 0w s
oct H % 159 4 % 9 20 a9 no % 82 2% 9 5
ov 1w n 2 » noow 18 @“ 1”7 % w - ?
Dec . . w o n s n 6 ™ 2 7w P ]
Avg. Conc.: T ) 12 % 9 » no ™ $3 4 M » "o
W 0.2 0.2 04 0.2 0.2 0. 0.3 2.0 0.2 0.2 01 0.2 0.0 0.

* Data no* avallable

NOTE: Bete uﬂﬂa for August 1978 fdentified as
Technicium 99, having WC of 3 x 10% pCi/ml.
Percent MPC  however, is based on an WPC of
20,000 oCY, -
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April

Table 3.7 Uranium Monitoring Data for the Sanitary Waste
Water at the CE Plant (picocuries per liter)

;
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Quarterly sampling was conducted during 1977

1

New sewage treatment plant fnstalled May 1978
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Table 3.8 Uranium Monitoring Data on Joachim Creek near the CE Plant
(picocuries per liter)

“Data not avatlable

**Stream frozen aver - no
sample collected
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southeast of the plant stack while Station 13 is about 140 meters Northwest,
Station 14 is about 470 meters South-southwest and Station 15 is about 245
meters Southwest. The fiuoride concentrations presented in this Table can
be used as a check on the emissions presented in Table 3.9. This check was
made using 1) the relationship that an ambient air concentration of 0.5
ug/m3 results in a vegetation fluoride concentration of 40 ppml6 and 2) the
Chi/Q values presented in Table 3.1. The measured plant fluoride concentra-
tions are all about a factor of 10 lower than predicted. Given the uncer-
tainty in meteorology and fluoride uptake factor this comparison is consi-
dered very satisfactory.

Fluoride 1is also measured at the Hematite site dam overflow.
The results of this monitoring are presented in Table 3.11. The table
shows that fluoride levels are low (less than 1.2 mg/1) and rather consis-
tent at this level. The total amount of fluoride released over the site dam
is about 1,300 kg/year. The concentrations are below the limits
specified in the NPDES discharge permit.

The normal radiation monitoring programs conducted at the
Hematite facility detected a potential environmental problem involving
uranium cylinders which are occasionally washed to recover residual
uranium. The wash solution was monitored for beta activity and was found to
contain technetium-99 which had been introduced as a containment into the
gaseous diffusion plants. This material was processed through an ion
exchange column to remove the majority of the technetium. The
liquid, after ion exchange treatment, was transferred to the onsite
evaporation ponds, as were other plant waste streams, resulting in some
accumulation of uranium, uranium daughters and technetium. Monitoring weils
were drilled between the ponds and Joachim Creek in order to monitor for
groundwater contamination. The results of the monitoring program are shown
in Table 3.12. In September 1978, the use of the onsite evaporation
ponds was discontinued, and liquid waste streams formerly discarded to
the ponds were evaporated to dryness and the residue disposed of as solid
waste.

In order to characterize the environmental implications of

the technetium contamination in the groundwater, the results of the
monitoring well sampling program and the pond sampling progam have
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Table 3.12 Technetium Monitoring in the Wells
Associated with the Evaporation Ponds
at the CE Plant (picocuries per liter)

HONTH/YEAR 1977 1978
JM .. - - - - - .y Ll . - - -
Feoruary b5 ] 108 LA " . . 3 65 2 "2 * b
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been examined. The examination has shown that the west pond contained
technetium at a level of about 6x10-3 wuCi/ml in late 1978.17 Reviews
of the chemistry of technetium 18,19 indicate that technetium would not be
absorbed to any significant extent while flowing through groun® media.
The general data suggests that technetium is gradually being drained from
the evaporation pond, diluted several orders of magnitude before it reaches
the monitoring wells and then is further diluted as it travels toward
Joachim Creek. However, the staff considers that the continued seepage of
radionuc’ides from the unused ponds is undesirable. The staff requires that
the licensee complete decommissioning of the ponds as soon as reasonably
achievable.

3.2.4 Expercted Annual Releases

The previoucz section d{dentified the discharges from the
Hematite facility. It also provided estimates of the quantities
being released or coricentrations resulting from release. Since no
significant changes in the near future are anticipated for the facility,
releases are expected to be very similar to those for past years. Table
3.13 provides a summary of the estimated discharge quantities for air
releases and discharge concentrations for aquatic releases.

As has previously been mentioned in Sections 3.1 and 3.2.2, a
proposed plan for plant expansion has Lt2en developed by Combustion
Engineering. Beyond plan development however, no further action has been
taken, no time frame has been set for implementation of the expansion plan
and an increased demand for nuclear fuel has not materialized. If, however,
the expansion were to be implemented, the environmental assessment of that
action20 indicates that while there would be a slight increase in radiologi-
cal and non-radiological effluents released to the environment the resulting
concentrations would remain well below all applicable limits.

3.3 ALTERNATIVE ACTION
The proposed action is to grant license renewal without a
change in license conditions which would impact facility design or

operation. An alternative to license renewal 1is license denial as
briefly described in the following paragraph.
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Table 3.13 Expected Release Rates and Concentrations
of Materials of Environmental Concern for
the Unexpanded CE Plant

Concentration
Mass Released Before Discharge
to the into
Material Released Atmosphere Joachim Creek*
Uranium 9.0x10! g/yr 2.6x10°5 g/l
Fluoride 5.6x106 g/yr <1.7x10°3 g/1

Annual flow rate estimated to be about 7.7x108 liters.
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Denial of License Renewal

The alternative action is the denial of license renewal
whereby CE would be required to cease operations and begin plant and site
decommissioning. The implications of this alternative are discussed in
Section 4.2, '
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4.0 AFFECTED ENVIRONMENT

The previous section (3.0) described the proposed action, local
environmental characteristics, effects of plant operations and identified a
possible alterrative action. The purpose of this section is to identify
those environmental components (air, water, etc.) which will be affected
by the proposed action or the alternative,

4.1 AFFECTED ENVIRONMENT OF THE PROPOSED ACTIOE

This section identifies and discusses those environmental com-
ponents expected to be affected by the proposed action. They include air
quality, ecosystems and water quality, and are discussed in the follow-
ing paragraphs.

4.1.1 Air Quality

The ambient air quality in the Hematite area, according to the
U.S. EPA headquarters in Kansas City, Missouri, is an attainment area for
the National Primary and Secondary Air Quality Standards, i.e., it does
meet the applicable standards.

A chemical not addressed by those standards but of concern in
this analysis is flucride. As discussed in the previous section, the
annual release of fluorides from the current facility is estimated to be
5,600 kg/year. While the State of Missouri has no fluoride emission or
ambient air standards, standards published by the State of Hash1ngton3
have been wused to evaluate plant performance. This source estab-
lishes an ambient standard of 0.5 ug/m3. The current CE facility meets this
standard for locations greater than about 500 meters from the stack. This
in essence means that the Washington State Standard 1is not exceeded in
any residential area.

With respect to radiological releases, monitoring of airborne
radioactivity during the past five years calculated at the Combustion
Engineering Nuclear Fuel Manufacturing Plant site boundary has dis-
closed an average radiological gaseous activity level of 0.7x10-15 uCi/ml.




Consideration of the average radiological gaseous activity and the
annual fluoride releases indicates there will be some impact on the gquality
of the air within the immediate vicinity (500-600 meters) of the CE plant.
The degree of impact however, will be minimal because concentrations are
below applicable standards.

4.1.2 Ecosystem (Vegetation)

Vegetation monitoring stations have, during the past four years,
shown average concentrations of fluorides on plants to be below the maximum
value of 40 ppm legislated by the State of Washington for forage. Some of
the samples, taken during the spring, exceeded this value by 50 to 100%.
Although it is identified here that this environmental component will be
impacted, the impact is considered to be minimal because 1) the concentra-
tion Tlevels in forage beyond the site boundary are below the Wash-
ington State recommended standards (40 ppm)3 and 2) ithere are no Missouri
State Standards for fluoride emissions.

4.1.3 Water Quality

The Hematite site has been monitored in order to determine both
the background water quality and the effect of plant operation on this water
quality. The monitoring program has involved five surface water sampling
points,

The program has shown that the most concentrated effluent
stream of radioactivity is associated with the sanitary waste water. The
dilution of this stream with onsite stream waters and later the Joachim
Creek waters results in downstream activity levels which are only
slightly above the upstream activity levels.

Water flowing from the onsite pond into the onsite stream has
also been monitored for fluoride content. During the past seven
years the concentration has averaged less than 1.2 mg/1 and is below the
National Interim Primary Drinking Water Regulations of 1.8 mg/1 and below
the NPDES limit of 1.2 mg/l.
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4.2 AFFECTED ENVIRONMENT OF THE ALTERNATIVE ACTICN

If the alternative action (denial of license renewal) is pur-
sued, all normal operating releases to the environment will cease. After
decommissioning, there will be no need for natural resources such as water
nor will there be any energy requirements. The socioeconomic component
would be significantly impacted due to loss of worker employment and loss of
revenue by CE.

4.3 COMPARISON OF PROPOSED AND ALTERNATIVE ACTIONS

The previous Sections (4.1 and 4.2) identified the environ-
mental components which would be impacted by the proposed and alternative
actions. This Section presents a comparison of the two actions. The
method of developing the comparison is through the use of a summary table:
Table 4.1. This table shows that there are two relatively minor issues
(air quality and water quality) and one larger issue (socioeconomic) invol-
ved in the choice between the actions. The air and water quality impacts
are judged to be minor because the emissions are in compliance with stan-
dards and because the doses are small, Section 5.0 presents a
quantitative analysis of the doses associataed with the proposed action under
both normal operating and postulated accident conditions.
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Table 4.1 Summary Comparisc of Froposed and

Alternative Action

Environment Component

Action Air Quality Water Quality

Socioeconomic

Proposed Minor negative impact Minor negative impact
Action due to fluoride and due to fluoride and
uranium discharges uranium discharges

Denial Minor positive impact Minor positive impact

Positive impact dus the
employment of about 60
people

Negative impact due to
the loss of about 60
jobs, the possible need
for personnel reloca-
tion and economic
hardship for CE
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5.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION

5.1 GENERAL DISCUSSION

The purpose of this section is to quantify the environmental
impacts caused by the continued operation of Combustion Engineering's
nuclear fuel fabrication plant. The areas of impact addressed in this
se. on are air quality and water quality which were identified in
Section 4,

The assessment addresses two types of impact: radiological
and non-radiological. Within each type, impacts caused by routine plant
operation and possible accidents were assessed. Normal and accidental
releases of uranium were considered in the assessment of radiological
impacts. The non-radiological assessment focused on the potential impacts
caused by the routine release of fluoride and the possible acciden-
tal release of ammonia and fluoride. The assessments were made by
comparing estimated consequences to established requirements or recommen-
dations. Title 40, Code of Federal Regulations, Part 190 (40 CFR 190)
provided the guidelines for radiological assessment. This regulation
limits individual dose for routine operation to 25 mrem/year to the total
body, 75 mrem/year to the thyroid, and 25 mrem/year to any other organ. The
Washington State fluoride standard3 was used for assessing fluoride
impacts. This standard establishes a limit of 0.5 ug/m3 for ambient air as
a level appropriate for the protection of plants and the animals which
might eat them,

5.2 RADIOLOGICAL ASSESSMENT

The radiological assessment of air releases involved the use of a
human exposure model developed at Oak Ridge National Laboratory called
AIRDOS 1121, This model quantifies the dose consequences to popula-
tion as a result of radiological releases. The significant pathways
considered in the assessment include air immersion, inhalation, food
ingestion, and direct exposure to soil and water bodies. These potentially
significant pathways are illustrated in Figure 5.1.
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Figure 5.1 Potential Exposure Pathways Through Which
People May be Exposed to Radioactive Material
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AIRDOS Il  includes calculations for atmospheric dispersion
and envirormental exposure which follow the requirements of United States
Nuclear Regulatory Commission (NRC) Regulatory Guide 1.109, “"Calculation of
annual doses to man from routine releases cf reactor effluents for the
purpose of evaluating compliance ..th 10 CFR Part 50, Appendix I,"
and Guide 1.111, "Methods for estimating atmospheric transport and disper-
sion of gaseous effluents in routine releases from light-water-cooled
reactors."

The radiological assessment of 1liquid releases was made using
models presented in NRC Regulatory Guide 1.109, with the calculations
performed by hand rather than by computer.

The radiological impacts were assessed by calculating the maximum
dose to the nearest resident who lives about 800 meters (one-half mile)
southwest of the plant. The term "“dose" for normal releases is actually
a 50-year dose commitment, i.e., the total dose to an organ from one
year's chronic intake over the remaining lifetime (50 years) of the
individual.

5.2.1 Routine Plant Operations

During routine plant operations, uranium releases are the radio-
logical source terms that could affect humans. These releases are gaseous
and liquid as presented in Table 3.13.

Estimates of the consequences of normal airborne releases were
made using the AIRDOS II computer code for air releases. Simpler hand
calculations were used for the water releases. These estimates for maxi-
mum individual dose commitment are presented in Table 5.1. The critical
organ for routine releases is the 1lung of the nearest resident. It is
estimated to receive 0.056 mrem/yr. The limit for maximum individual dose
from routine plant operation is specified in 40 CFR Part 190 as 25
mrem/year. This analysis shows that the annual dose to the nearest resi-
dent will be below the recommended limits and that there will be no
adverse impact to humans due to the routine release of radioactive
materials from the plant. The total population out to 50 miles will receive,
as a result of air releases, 1.7 person-rem/year.
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Table 5.1 Radiological Doses from Routine Operation
of CE Hematite Plant

Organ
Air Effluents Total Body Kidney Bone G.I. Tract Lungs
: 1
Nearest Resident Dose 1.46-4  2.1E-4 B.0E-4  7.0E-5  E.6E-2 i
(mrem/year)
|
Total Population Dose 5.1E+0 6.56+0 2.4E+1 2.0E+0 1.7E+3
(person-mrem/year)
Liquid Effluents
Nearest Resident Dose
(mrem/year)
o from uranium 9.0E-4 3.4E-3 1.5€-2 1.1€-3 --
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In addition to the doses from the releases of uranium, there is
some small potential for doses from the technetium seeping from the
evaporation ponds. Any dose that could result would occur if someone
obtained their water supply from the groundwater flowing from the evapora-
tion ponds to Joachim Creek. This area is currently part of the plant site
and no individual lives in the area. In the unlikely situation that a
person was to acquire his water from this area, it is expected that he would
receive less than 1 mrem/year to the GI tract.

Solid wastes containing radioactive materials do not pre-
sent a significant release source to the surrounding environment
since they are contained, sealed, and disposed of offsite by licensed
contractors.

§5.2.2 Accidents

Two major accident scenarios which involve air releases were
postulated and anaiyzed in detail. These are: (1) a large-scale
release from a UFg cylinder, and (2) a criticality. These accidents are
discussed below.

An incident resulting in a massive release of UFg is considered
to be the bounding accident case for the release of uranium or fluoride.
This accident would involve the release of UFg as might occur from valve or
line failure of a heated cylinder being unloaded. Assuming that a full
cylinder of UFg (2500 kg) at unloading temperatures started to leak and
that no additional heat was supplied after cylinder failure, it is
estimated that about 22 percent of the material would be released before the
UFg could be considered to be cool enough to solidify and have a vapor
pressure low enough so that the release stops. Such a release was estimated
to last for 15 minutes and 540 kg of UFg would be released. It was
assumed the uranium released would react with water in the air and form
UOoF, of a respirable particle size.

The results of the dose assessment for the accidental massive

UFg release are shown in Table 5.2. The estimated maximum dose to the
bone of the nearest resident is 0.82 rem. It is concluded that this type of
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Table 5.2 Estimated Maximum Dose During Postulated Accidents
at the CE Plant

Dose (rem) Organ Dose (rem)

Total Body Kidney Bone Lungs Liver

- -~

Massive UFg Release Accident

Nearest resident 0.05 0.2 0.82 0.016 0.05
(800 M)

Criticality Accident

Whole Body Gamma 0.27 rem
Skin Beta 0.15 rem
Thyroid 1.7 rem
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accident would produce a dose to the nearest resicdent that, while not

insignificant, does not greatly exceed the dose permissible from routine
releases from the facility.

A second radiological accident, that of nuclear criticality,
was examined. For the assessment, assumptions that are consistent
with those presented in Regulatory Guide 3.34, "Assumptions Used for Evalua-
ting the Potential Radiological Consequences of Accidental Nuclear
Criticality in a Uranium Fuel Fabrication Plant", are used. These include:
a) a total of 1 x 1019 fissions in 8 hours; (b) 100% of the noble.
gases resulting from the accident are released directly to the ventilated
room atmosphere (c) 25% of the iodine resulting from the accident is
released directly to the ventilated room atmosphere. No credit was taken
for a stack because of its low elevation relative to the building roof.

The criticality accid nt was presumed to occur in the Oxide
Builaing. Analysis shows that a criticality of an eight hour duration
would result in moderate public exposure. Results presented in
Table 5.2 show the whole-body-gamma dose, and thyroid dose to a
nearest resident are 0.27 rem, and 1.7 rem, respectively. Guidelines for
the radiological dose received by an individual during incidents
involving a criticality do not exist, but dosage action levels recommended
in EPA's "Manual of Protective Action Guides and Protective Actions for
Nuclear Incidents"22 were used. The manual suggests that protective actions
should be considered when the individual whole-body-gamma dose and
thyroid dose are between 1-5 rems and 5-25 rems respectively. Comparing the
estimated dosages that the nearest resident to the CE plant would receive
during the criticality against those specified by EPA, it does not appear
that protective actions such as sheltering for the nearest residents
would be necessary if an eight hour criticality occurred.

5.3 NON-RADIOLOGICAL ASSESSMENT

The consequence of non-radiological effluents is addressed
in two phases: routine plant operations and accidents. The assessment
focuses on the environmental impacts caused by the potential release
of fluoride and ammonia from the plant. While the State of Missouri does
not have regulations for fluoride emissions, the American Conference of
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Governmental Industrial Hygienists recommended threshold level value (TLV)
of 2500 ug/m3 was used as a guideline for evaluating the consequences of
fluoride releases from the Hematite plant to humans. For vegetation, the
Washington State standard of 3.7 ug/m3 average concentration for a
12 hr period was used in evaluating accidental releases and the ambient air
concentration of 0.5 ug/m3 was used in evaluating normal releasess.

5.3.1 Rautine Plant Operations

A total quantity of 5,600 kg/yr of fluoride is estimated to be
released from CE's plant. Ground level concentrations of fluoride for
this 5,600 kg/yr release rate were calculatcd using annual average
atmospheric stability data in the southwest direction toward the
nearest resident., The results indicate that the ground level fluoride
concentration would be less than 0.3 ug/m3 at distances greater than about
625 meters. Thus the 0.5 ug/m3 standard is nct likely to be exceeded
off the plant site. Liquid effluents containing HF are at low concentra-
tions (less than 1.2 mg/1), which is below the 1.2 mg/1 limit for fluoride
discharge as specified in the NPDES permit. The amount of fluoride present
in the liquid effluents would not cause any significant damage to the
environment.

5.3.2 Accidents

Accidents that could occur at the Hematite plant are a massive
release of UFg or a failure of the ammonia storage cylinder. In the acci-
dent invelving UFg vapor release from a ruptured pipe or container, HF gas
can be formed if UFg reacts with Hy0. This event will lead to a formation
of about 175 kg of fluoride in the air. Using a simple plume disper-
sion mode123 to estimate the HF dispersion during the accident, the
maximum HF ground level concentrations at the nearest residence (800 m) was
estimated to be C.8 to 12.5 mg/m3 depending on the settling rate of UOsFj.
This is above the TLV recommended level of 2500 ug/m3. Short-term effects
of this potential release are expected to be taste sensations and mild
smarting of the nose and no long-term effects are expected.2 Because of the
short-term nature of the exposure (less than 1 hour), no long-term effects
on local vegetation are anticipated.
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The second accident assessed is one that would release a large
quantity of ammonia. It is postulated that a major rupture could occur
in a tank containing liquified ammonia under pressure which would instanta-
neously vent all of the stored ammonia to the air. The ammonia
would form a dense cloud with a volum: of about 15 cubic meters around the
accident location. The ammonia cloud would be a heavy gas which would
slump to the ground and spread due to gravity and surface wind velocity.
Using an ammonia release model, which assumes negligible air
entrainment, it is estimated that after about 10 seconds, a pancake
shaped cloud of about 10 meter radius and a height of about 5 cm would
result. This cloud would move in a downwind and downhill direction,
entraining air and slowly increasing both in height and radius. These
characteristic features of the movement of the ammonia-air plume have been
confirmed and studied in many experimental and accidental cases involving
major releases of ammonia.2%

While it is generally accepted that air will be entrained into the
cloud through its upper surface, there are no demonstrated and widely
accepted models for predicting the rate of air entrainment. A reasonable
calculation for gravity spreading and air entrainment for an ammonia
release very similar in size to that postulated for the Hematite
“acility (20 tons) and fo- similar meteorological conditions (Class
D stability and 10.8 kilometers per hour wind speed) has been presented by
Kaiser and Walker2d, This analysis predicts the zone of fatal concen-
tration to humans could extend downwind from the release point for a
distance of approximately 970 meters (0.6 miles), over level ground. Due
to the facts that the nearest residences are located 3 meters (10 feet) or
more higher than the elevation of the plant NH3; storage site, and the
topography at the site slopes away from the residents, the hazard to
residents associated with such a release at the Hematite site would be
expected to be less. Some ammonia burning of the local vegetation
and killing of local fish due to NH4qOH would be anticipated.

Other possible accidents such as flooding, tornado, earthquake,
and failure of the HF scrubber system would not cause any non-
radiological environmental impacts mcre significant than those resulting
from the accident involving UFg release.
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5.4 SUMMARY EVALUATION

Sections 5.1 and 5.2 have addressed the radiological
and non-radiological consequences at the CE Hematite facility assuming that
the plant continues to operate in a manner very similar to its past
performance as summarized in Section 3.2.3. The analysis has shown that:

1. The dose to the nearest resident 1is expected to be
significantly below the EPA Standards of 40 CFR 190. The
dose for the critical organ (the lungs) is about .2X of the
standard while for the other organs is about an order of
magnitude less.

2. The douse is predominantly due to atmospheric discharges
of uranium,

3. The doses due to 1liquid releases (both uranium and
technetium) could, under extreme conditions, become a minor
contributor to the public dose.

4, Fluoride emissions appear to result in concentrations
which comply with Washington State Standards for
residential locations.

5. The consequences of accidents, both radiological and
non-radiological are expected to involve only short-term
effects and to present no threat to the health and safety of
the public.
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6.0 MATERIALS AND PLANT PROTECTION

Current safeguards are set forth in 10 CFR Parts 70 and 73. The
regulations in Part 70 provide for material accounting and control
requirements with respect to facility organization, material control
arrangements, accountability measurements, statistical controls, inventory
methods, shipping and receiving procedures, material storage practices,
records and reports, and management control.

The Commission's current regulations in 10 CFR Part 73 provide
requirements for the physical security and protection of fixed sites and for
nuclear material in transit. Physical protection requirements for special
nuclear material of low strategic significance (including low enriched
uranium) include provision for establishment of controlled access areas,
monitoring these areas to detect unauthorized penetration, providing a
response capability for unauthorized penetrations and activities, and
establishing procedures for threats of theft and thefts.

The Commission's regulations in 10 CFR Parts 70 and 73, described
briefly above, are applied in the reviews of individual license
applications. License conditions then are developed and imposed which
translate the regulatiors into specific requirements and limitations that
are tailored to fit the particular type of plant or facility involved.

The licensee has an approved (August 28, 1980) materiai control
and accounting plan and an approved physical security plan which meet the
current requirements for the low enriched uranium which would be possessed
at the site. It is concluded, therefore, that the safeguards-related
environmental impact of tine proposed action is insignificant.

59



1.

10.

11.

12.

13.

REFERENCES

American Conference of Governmental Industrial Hygienists. Threshold
Limit Values of Airborne Contaminants and Intended Changes Adopted by
the ACGIH for 1970. Cincinnati: 1970, 27p.

Frank x. Path, Editor, Industrial Hygiene and Toxicology, Volume II,
1963.

State of Washington, Department of Ecology, Fluoride Standards, Chapter
18-48, WAC, February 4, 1971.

United States Nuclear Regulatory Commission Environmental Impact
Appraisal by the Division of Fuel Cycle and Material Safety Related to
License Renewal for Material License No. SNM-33 Hematite Nuclear Frel
Manufacturing Facility, Jefferson County, Missouri, for Combustion
Engineering, Inc., March 3, 1977.

Jefferson County Planning and Zoning Commission, The Quest for
Tomorrow-Prologue for a Plan, 1969.

U.S. Department of Commerce, Local Climatalogical Data, Annual Summary
with Comparative Data 1940-1981.

U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, Wind Distribution by Pasquill Stability Classes, St.
Louis, Missouri, 1974,

Missouri Department of Natural Resources, Division 20 - Clean Water
Commission, Code of State Requlations - 10 C5R 20-7.031 Water Quality

Standards, July 11, 1980.

Letter, 17 April 1981, Kenneth D. Corbin, U.S. Army Corps of Engineers,
to J. E. Hammelman, Science Applications, Inc.

Bagnold, R.A., The Physics of B’own Sand and Desert Dunes, Methuen and
Co. Ltd., London, 1954,

Epply, R. A, Earthquake History of the United States, Part 1, No. 40-1
Revised Editon, U.E. Department of Commerce, 1965. g

C.W. Stover, B.G. Reagor and S.T. Algermissen, Chronoloqical Listings
of Earthquakes for the State of Missouri, U.S. Geological Survey, 197‘5.

Arch C. Johnston, A Major Earthquake Zone on the Mississippi,
Scientific American, April 1982.

60



14,

15.

16

17.

18.

19.

20.

2l.

22.

23.

24,

25.

Combustion Engineering, Inc., Supplemental Environmental Imgpact
Information Related to Installat%on and Operation of a Wet ocrap

Recovery Process, Hematite, Missouri, June 1977.

Letter, 22 August 1979, H.E. Eskridge (Combustion Engineering, Inc.)
to W.T. Crow (U.S. Nuclear Regulatory Commission).

fational Academy of Sciences, Biologic Effects of Atmosphere Pollutants

Fluorides, Washington, D.C., .

United States Nuclear Regulatory Commission, Office of Inspection and
Enforcement, Region III, Report No. 70-036/78-09 for inspection
conducted November 6-9, 1978,

Isherwood, Dana, Geoscience Data Base Handbook for Modeling a Nuclear
%_ga_eslte Repository, Lawrence Livermore Laboratory NUﬂEG?CR-EiZ. January

Ames, L.L., et al., Radionuclide Interactions With Soil and Rock Media,
Volume I, Battelle Pacific Northwest Labs, Richland, Washington,
EPA/520/6-78/007A, August 1978.

United States Nuclear Regulatory Commission Environmental Assessment by
the Division of Fuel Cycle and Material Safety Related to Proposed
Plant Expansion of Hematite Nuclear Fuel Manufacturing Facility,
ilef;erson County, Missouri, for Combustion Engineering, Inc., July 8,
981.

Moore, R.E., The AIRDOS II Computer Code for Estimating Radiation Dose
to Man from Air%orne Radionuclides 1in Areas surrounding Nuclear
Facilities, ORNL 1977.

U.S. Environmental Protection Agency, Manual of Protective Action
Guides and Protective Actions for Nuclear Incidents, 1975.

Frank P. Lees, Loss Prevention in the Process Industries, Volume 1,
Butterworth Co. Ltd., Boston, Massachusetts, 1980.

R.F. Griffiths and G.D. Kaiser, The Accidental Release of Anhydrous
Ammonia to the Atmosphere - A Systematic Study of Factors Influencing

Cloud Density and Dispersion, United Kingdom Atomic tnergy Authority
Safety and Rehasﬂﬁy ’Uirectorate. 1979.

G.D. Kaiser and B.C. Walker, "Releases of Anhydrous Ammonia From
Pressurized Contains -- The Importance of Denser-Than-Air Mixtures,"
Atmospheric Environment, Volume 12, pp. 2289-2300, 1978.

61



